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BACKGROUND OF THE INVENTION 

10 #«#:^g ^itm^^u (FeRAM) ) \zmm-ztizmmn 

fomtVT, ^P^X^-f h«B£W-T£3SiM#:)jI (WAtf, P b Z r T i O^) 

^jB^^n^x^-r bmm&G'tz&mnfcm b i l s t i b i t 

iOl, SrBiTaO^) «$tlTl^o 

15 ^^\^^T,mmmi^m<Dm^mitmn\z^Tu,MUT^(Dmmm^r 5fc#>, 

Pb-^B ilff ©ii LTif ut u 

fe^fc<hi&Tbt>^L&^/i#K MIM (Metal-Insulator-Metal) #tii©Mi 

n © j: 5 z> ft tb , mmmtm t mm t © m iz&&m &Mi&i.rc 
*^n^?m&&mmznT^z> ««o 0/1792 9^>yuy h# 

P\^o ) o 

25 BRIEF SUMMARY OF THE INVENTION 
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* H^stm* ^ /n° > 37 ^Mffl £ titz. ^mwmw £if #rr %z\t.\zib% 0 
5 \z-huf±^n, fr-Dmmi 0 %&T<Dmm*^t$Bmm.^mmm'rz>z:tiz£Dffi 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

10 &Z>o 

0 2 h h»j 1 ©Mitx@{c^tt^^Ji^^T0T-$,^,o 

03 H WJ 1 CiSt7$ 7 ^xl0^M¥<T^5o 

04ii itmmi <Dm&xmiztetf&mmm&^-?m'v&& 0 

0T&3„ 

in 7 ah mmmi iz&zmgmfa^^/^ypcDt^v y7,w^^-tm-v$>^ 0 

20 0 8 AH lt^M3^#^-fe^^^^^XM©^^^-e$)§ 0 08BI1 

0 9 AH l£%tM2 \ZffiZ>±?^ y ? xm<Dm$ikm3?U'V&Z>o 0 9 B-I9DI1 
^I«!l2 IZ&ZHy^ ^X|©W?IT^§. 09 EH it3«3^#£-fe^ 

25 ^v?7,mo)m'$LM^n~z:$>z> 0 

01 0 AH Jt^!|2 ^^^^SI«#:^r^/\^>^(7)tX^U ->Xi}#'l4^^-r0-eS 
£0 01 OB-01 ODH mMM2 (C^£3£gM#4^/\°->^©hX^rU ~>X$#'I4 
^^t0T*5o 01OEH it^J3 ^^tgtt^Wl^cDkT^U 
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en ia~0i idh mmM2iz^^mm^^^^^<D^m^'\±^^-rm-x: 

5 %>o 

01 3Ail tk&M4\z&&m%mfo*^^^&<ntx^V^XW&%^1rm^fo 
£o 01 3BH ^#13 l;i§3ii«Mt/^y^©hXfU >-X#'l4£^-r0T 

10 ^^1~l2lT-$)^)o 

01 5A~i2ii 5fh ^mmmm(DW,2(D^mn^\n^^<DWkm.jin^-t 

15 T&£o 01 7BMH 7DH »5 J^£^||f«#^ W\°~>^(D^#<i4£ 
018H M#U (C^^¥##:gg^^T8ff®0T$>^>o 

01 9Ait iifflM2 ci^^iftii^^TffiiT^^o 01 9Btt mmm 

20 

DETAILED DESCRIPTION OF THE EMBODIMENT 

1. t7$7^Xl©S^S 

TO (fllAfcf* Pb, B ©^JO§££#px.3£<ht){3, ^tpl^^tl?. 
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2m.j±&,±izmi±2nrzwmi'v?\dy h • it- • T--)im&m ^rmmm-tz 

z^z^<o^ a it^^^zt^ts 0 

*Mffi(DMmi(D±7^yt7xm<Dgiigj3mz3$\,*Tb, mmm&* wmti 

(a) *^i©ii©riift+t/\°v^©si^(i m&±\zT&nm&Mf& 
mm&^zsmmm.*£><£zsi o o t /^«T0#iaM0iMiii-§ : 1 1; 

25 tfeot, ^n^*< h^ia^WT^^M*^©^, WAH Pb, Zr, T 
i > La, Ti, Sr, T a l&Effimi 5>tl^^\ £tl<=> fClg^nftVio 
TfflV^n-S^O^H^ff^ejl^^n, ^JAtt\ Pt, I r, Al, Au, Ag, 
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*m Pb, Bi^a (Dmm.%$L*:mx-z>£fb\z, nm%*\z^n& 
5 mm&miitiz&^Ti o%uT£-rz>z\tn\ z\tnb(D^muntmmh<D^^ 

t>z\z, *mm<Dmmi:te. mmmiz&tfz^-umsz* 1 o ot/MT^t^o 
10 z> 0 ^n^cfco, ym>nmt^^y^^m^^^m^\z^^=f^wmm^ 
tot, ^mm^mmcDU^m^z^n^ ^mm^^-m^^zs^y^y^xmcD 

15 i±^^<h^T#^)o 

(b) *mm<DMm(D&mmfc*v nis* (Dm&^mz. Mfa±\zT$mm&mj& 
u mmrmmm(D±izm^mitm^m^-r^mi^m(Dmitm^m}^L, mm<t 
m*. 2m.j±&±\ztiuj±zntc.vim^miMmmT&z\£\z<}:V), mmmi&mtm 

20 z^&mmfc*, 2m.j±a±izMf±znfcVtm~V7iiy f • it-^^ • 

^ 2 z.t\z£r), MmTffi&&m<D±\ZM$mmm&%ggi l it2 

^mmmmiz^x, mi^m^^zsm2^m^ ±mmi(Dm^m^^/i^ 

T^-&^^«T-5o ^CDT^^BItt, ~ra«S£-fe^ yZxmtWXJitfa 
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10 it* 5. • 

20 frfr2>mmiz&ti\& ^ y ? xm£±mmmt<Dffl<D^miz&\,yT>b±-^i& 

Pb, Bi fog) <Dmm^^m^^>z\t^x^^o 
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5 (d) ^mmomm<D^mm^^^^^(Dm^m^ £#_h£4>;&:<£*>, t 

Zm^VMmzx. y ^ > ^ L fc« \Z , 2 MEE^i: JDffi$n&4*aBT3&»*#W1££ 

(a) mzmm&&&M 1 fc2&zfc&(DmmmT*\z, 'pu<t%m&m\z2m<j± 

J&©fftM3ST«, #^ii@^^3^T^< it) 1 0 0t:OTT2MJ±R±K:tJnJBELfc 

©mww * a> p b a*s*B& * ©m* t &§^r b r^m^^T & © & mitt m 

(c ) mmmmm^m^it^^^rz^(Dmmm(Dm^m^±mmzMvxiuf± 
wmxftotthiz, frfrzmmmcDmMmm&ntm&ftmizMisTUBEwmxft 
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■5 Z\h&T*%% 0 

io Pb, Biaa a*#£n<5&a&. ^umm^^m^<Drzisbizuz\n^(D 
Mm&mMizmiJULT^zm&tf^o 

z> mm \z ct n«\ it^-^b#3co^^7c^^P7jc^*^ ^ l ^mu^ iaot^ 

m t (Du&m \z&-d rmmmzmrfc-? z>z.tT\ mmmmmm^^tmm \z 
15 &^Tffi%mzmm-?z>rc®. mm&^(DmMt£mnw&i&mt-&z\£&x^, & 

frfrz>mMiz£ni£, mmmzm$nfc&mj&T&m&M4kMizijux.T. m%m 
20 mm&M&-tz>z\^z<}:r), m^mitm(D^ B itmmz^x. m^mit^(D-m 

itm, ^fMm^jcm^izs i^^zSGe^^mitm^mmr^z.t^x^^ 0 
25 3. t7$>^m %>mmfo*^^~>?, ^m^m 
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(d) *mw<D¥mfamw\z, ^mm<omm<D^mm^^^^^ts 0 
sat, *%wizftmtemffi<DMmiz-D\,*T. mm^mmLu^^^ommizmm-r 

5 5o 

m i a~0 i *mm<DMBJz&z>m i ©^f^^A^oi^ig^ 

10 0«, MAtl Pt, Ir, AK Au, Ag, Ru, Sr m^&m^. MltVomn 

#: c^iAtf, i ro x if) mtmmnw- m^t, t in^ uE&mt^x 
mz, m i b (c^r <fc ? ic -ram® 2 0 co±izm^m<m^ tsmmm 3 0 £ 

15 JMT^o gWW3 0§MT?.^i:LTH LSMCD«lf§u 

20 V)W)vwm^ ^fom\z\^&(D&o\z\^xmm:~Tz>z\t.tf~T^z> 0 

#tjg£WT£o M«^S5c* Bk TK La, Pb^:£) 

25 X) . oamm^^-r 0 mz, uuymm^^m^^n oz\t\z^r)^^nrz±^ 
izmm&w^ mm&mz>° z\ovx. V)^)im^^mm-r^z.t^x^^> 0 

\zmmvxmm^nrc^m^m^mn^mi-f^z\ii^T^^o MODgfm 
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X^;i^*1*>I*fc££#tf££<fca*T#5. #JS£bT«, Bi, Ti, 

La, P b&££^tf5£<!:;&*T€r£. MODJgf4(Ci5^Tfe, VOI^ JUSCW £ mU 

*m mz-ix. Pb> b i ) mzfc¥mwamm.mzttis~c&< 5 

10 m^^T^fc^, ^ B H B ^i§gtC43^T^^«^fci6tC, fikfctel 0%~2 0%CD 

p b^B i zmmm\]<®)tisTmtmfa3 0 ttstt^fco t-^u m^itmz^ 

tz.x\ *mM<DMM<Dm7kJjmzjs^Tte, ^^Tvm^m^m^miz^viif^ 
15 $Mtmf$Km&&&\z&mis^T^MODmn£&u&-?z>z\£\z& mi^^ 

Ig^cD^tCffi^W^^LT, Pb^B i ^<H~(7)^J«^^T-#§/!:^>^<-r 
\Z^z K) , mttffl* 3 0 ©ag&fb&fc&ofc: Pb> Bife ^Wia^Snife^ilgSt jgS 
20 £<h#nr^3„ 

itmizm^x, ftmni£ttmm&-Tz>z.£\z£K). m^mitmcD^mitmmiz^ 

25 !&T£ J &&Z\£tfX^Z> 0 

z\<D£ofei?;mmmmtLxiz. m^t. MTci^cs i^iiGemi 

^3S!M3te> ABOxt^ttBOxTl^tl^mMllt^o^ AIM H3P 
b, Bi, Hf, Zr, V, WCDV^m^cD^^SfctM^TC*^ D > B1M 
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MfaWlZlZ, PbS iOl (Pb 5 Si 3 O x > Pb 2 S i,O x ) , PbGeO 
I (Pb 5 Ge 3 O x , Pb^e^x) , B i S iOi (B i 4 S i 3 O x , Bi 2 Si 
x O x ) , BiGeOI (Bi 4 Ge 3 O x , B i 2 S i x O x ) » ZrGeO r HfGe 
5 O x , VgeO x> WGeO x> VS i O x> WS i O x m&mi ZtlZo AIM 

mmm3 o z^^it^^x-t^^ ^xjsm o ^«t^ 0 vjifjimz 

10 MODJi^iRcit^T, MJMbt^/WSV^ "J)V¥)VmM\^ MODg^tl 

5tff b tit & £ £ £ j; o , viitf )vmm \z j; d Bf& $ n ^ n^© hpi k m o d mm 
15 iz^mikfimftis, mm »^ntiKo &rz, viiy)imm£MODWLmtxfe, 

20 (Di&ummz^x2m.&&,±(Di}aj±mmhvx^^> 0 z\nu. p b z r t 

io^ (RT, PZTtt^) ©^MfttJ^&^TttP b**, J£$$#H£^-r|gi§£: 

^Lxmrnm^izmm^-r^^^m^nx^fQ mmt^m.m4^ 128 
h, 1 9 8 5^wn^mm) , frfr%itmmwmm^izMm-?-z><D&®± 
-r&z.t&BWt-t&hox&Zo frfrz>Mmm\z$5^x, m&miz2m<f±£K 

25 ±<DWE.mmtLXh£^o 

xftoz\t\z&io, &mttmfimm t^zs-D^xmmt^z.t^m<z\h w-e ^&tz 
mf±iz^^^mun^mmwj±m^^^izM^^z.h^x^^o 
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i&iku m^Mmz^r\t, inm^i^e>MflEUTVK zLtiz^^xmmm^iz^ 
*mm<DBm(D^mz, p b tmmizi&ummxmmt^iyxmmm^iz 

itUtt^B i ^-Ct^flAH BiLaTiO.1 (J^T, BLTtt^) , 
BiTiOl (OT, B I , &£Z$S r B iTaOl SBTi^ 

o) (Dm^mim(D^it\z^xh^mx^^o 
10 $^>ic ±tmmmxu, g-ummiz&^x, mt2 0it75'^xi4o 

mmms oizm^m4t^(Dit^mmmm.mizMvxmmiz^^n^ 
pbtBi t£E(D&mm(nmmtf. r^&m2 4(D^<h7 t c i:§ 0 

15 Z\Z\X\ m?L\t, PZT^&ViTte, P t £T0RM2 0 bT^L7t« 
Tgrai2 0©f#fSt (a, b,c:3. 96) t±9 5 y ^Xl4 0 <Dtir=?M&. (a, b: 
4. 04,c:4. 14) &Lfc:V>fc«>, ^S^&^Tte^S^ J:-5i*^4T5. 

«Sn*dt^M*UVi. PZT©t757^7i40 I^LT^S^fV^I 
20 tltttPbPt 3 (a, b, c:4. 05) j&*#tf£;ns. P b £ P t ^ <E>f£Z>&&4t&<®)£ 
ltd P b P t 3 ©lt: > P b P t (a, b:4. 24, c:5. 48) , P b 2 P t (a, b:6. 934, 
c:5. 764) , Pb 4 Pt (a, b:6. 64, c:5. 97) ^#x.£>tl£#\ P b P t 3 GD*g-^t$: 
(a, b, c:4. 05) PZT©t7$7^^l4 0©^fa (a, b:4. 04, c:4. 14) h 

25 T^^^2 4 tjffl^ P b ttit^l^ : t^gtS 0 > «(DiiJ</iP h (DW.it 

^pbo 2 -^Pb 3 o 4 «, mmw-3 o (D^ibumztt^xi&^Mmxmm.ttev 

^ o fc {c , i&^mmxn ? $> § . 
■^z\x\ ^nmoiMmommmxiz, 1 o o^x^ur^m^umrnxm^n 
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oZ\t.\Z&r>, iKll 0 0t~2 0 O1C(DMi«T01 CH^ti^fc, Tf^H2 
0 £*g&fbf ©J§C*m#3 0 t©R»c:T«P^ai2 4d«M3ri5. CKDTSB^M 

ff a - ch 0 JgCfcTJBfl: 3 0 ^^ift^tTT^il 2 4 CO±tCiz ^ ^ y ? 7. HI 
10 ^ B B B fC0iWt7$>^Xi4 0tTifl2 0 <hCD#®C£>1#^g£r£&# 

2 4£JM^£££/^T^££:a6, ^0T^M2 4l:J:oTt7^7^7l4 0 

^mm(ommjzw^mi(Dm^m^^^^^(Dmmyjm-cu. i*io± 
tc_tg&«ffi5 o ^(D&m&mtfcVfrmz, #x hr~-)iti,T2m.j±£i±izbuf± 

_L ±g&«« 5 O £ T jg £ ^S5c b TzMt \Z X y ^ > ^ K J; D 3SM«#:^ A° ~> 

^£/\°^-x>^u ^©tt^x hm-;i/<hbT2mi±J^±^j)0J±$n^^M-e^ 
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(HJ6M l ) 

*iI^JTtt, PtSi«$n»0i#±tl, Pb (Zr U5 , Ti 0 65 ) 
15 ^JSfllTteU PZT (Zr/Ti=3 5/6 5) ©fc^MftWiaj&fci^n-^nas 

P b P t 3 £^j£T5fc«>K:JH^5*>© , r&5„ 
fit, ^n&©Mgt^, Xlf>3-r-f>^ (3 0 0 0 rpm, 3 0#) V 
20 T4 0 OtTSm ®*HS«t«r<Rttrirr*xeSr3HI*0jgbT, Pttl±l:l 
5 0nmCi^SMl/fc. 0 2 fc^t" <t "5 FA (7 7-*X) Srffl 

ViT2^CJEE»CjPJE$n, #^#:»Jfcl %©ii^SiI c PT, 6 5 0tST#I 

T^^#7c 0 Cl©#Miaei**3ViTtt> *51 0 0t:~ 2 0 Ot0iS®«TP tM 
25 ©P t tgWI^ff ©P b icD^T^^P b P t 3 I^Mt§fcJ6l:, #1^- 

Z\t.tfftfrZ> 0 dtltt, P t lid: P Z TliO^SicM^nfcP b P t 3 na 
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mm m iz =t o t p z t jh © %s h b b < b ^ \z n & p b <d wl m * m ± b tc z. t \z =t & ^ <d 

^^§PZTM^-3^T^T>mSLX^^ b;l/£ipij^bfc 0 

ei 5 ARzsm5 Biz^ir^oiz, ^mmmvm^mzWt&pzTmhkmmi 

tJ;5PZTlttU 5 0 0 R/cm- ] ~7 0 0 R/ crn'Mc^lt?)^^^ Ml/ 
10 ff^^jtV^^^n^c ^tlteU it^Ml JC^PZTJUTi^ M^fg^bT^ 
0 VcMtm 1 t:i5P ZTMCDSiJ^|g^^43tt^) 1 0 0 R/cm 

_1 ~8 0 OR/cm-'OX^ hM^O^it^^o Jt«^ 1 \Z P Z Til 
Trii, 0 5 Ctc^Tcfc?^ P ZTCD^I@^^KJic7)^^^^-rt:-^^a5^^<t^ 

15 P b t t:i§ P Z T^ H H H ftlgT-(D|iM»i^lSMLfc 

"A\z, jfmm®m^ m^ B it^nrzPZTm(D±\z±^mmLvxP tti^M 
l#e>n^p ZT^±tc±^«n^^b^^i^«#;^^/v>^t3o^T, 

:?^T<£>^W£fTofc„ 07 AM® 7 Bte, cn^CD^Bfm^^Av^^bT, 
2 V, 6 6Hz®£MA°JVX^ 1 0 0#^LfeSfeJC 1. 5 V, 5 0 0 kHzOjf 
r&A°;i/X£ l 0 8 [slJ^±-^T#ffiMfc£ff o&^ttltlttOk^f'J ~>X!{#tt£ 
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MJ#S K & </ i Tft^SE-S" fC £ 5 P $ tit V £ £ £ b T V o 

(«#1 2 ) 

nc**^* vopy jvmwt t m o d «t cd^^i <h b ttm^ \z 

MrfLlsfZPZTm<DW&\Z-D\,*T<D&fi&f7'Drzo #®»»«ttt, PZT (Zr/T 
1=3 5/6 5) ©^SfraWmfiSc^^n^ni^S^tlfcfe©^, ^e;ntT-5 %j§^J 

^^■trf^ffl^+T, 6 5 o , Cf:Tfm£f?v^ 3 o^raotnfi^ffofeo 

18A~i8C(t *HM#*K Jt«W 2 &t/Jt«« 3 tC:fe^Tf#e>*lfcP ZTI© 

25 Gto&m^ttmmmop ztbi, ascn mi<hLT7Jw»^^ffl 
m 8 a~0 8 c izT^-rmmm^Mx^ mod^» (it^j 3 ) , 
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zTiti^^t, v^iyjimmtMODmwttoiM&itz^Ejiitiz&^T, 2:1, 

1:1, 1 : 2 < h^k^-fr/i^{3#?>tl^PZTMcDitttt^Mb^ 0 

5 0 9a~0 9eh zcDt^nzntcP zTm<D^m&mm\sfzmum'¥n-efcz>o 

^©^^M^M<h bfc PZTi (]£«!! 3 ) «i^l^^Tfc^$nr^?.„ 

09A-09E tcckn«\ V)iy)imm£MODmm£<DM&mz£ oiibtis* 

10 Hl»Jtf>P ZTfllte, 0 nm~7 0 nm^/h$^©[:^lT, VMl/^l/ 

M#^>n£ it 2 <DP ZTlTd 1 OOnm, MOD^I 

is j; zsm o d mm<D^<Dm^ ut&m 3 ) ^^^mo^^^^jS § at, 

&m-?z>£. V)i?)mmz£^xwn&M i mfim%&-T:Mf&-zsn. ^(Dmmzm® 

:k\z, ±iap zTm<D^n^niz±fflmmzmi&vtzm%mfo* j r^~>$'\z'D\,>T 
©tiwttt^i^co si ob~eii odh ^Mm\z^r>%%ntz.*&mmw-* 

HOEtt, MOD^<D^^ffl^^iJ^"©J:b^J3CD?^*#:^^/N 0 >-^(D 

^&*mmm(Dm%nw*^nis$>\z&^xu, ^-rtKDm^itiz&^xh, \ti$m 
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2 ©vOWyjPJga*©*, £J;tWt«0!l 3 ©MOD^*<D^£im^£T£3£M#: 
5 ^HtfC&l^T 1 : 2~2 : 1 CD|5Bf3:fe^T, 1 7 $ 7 ^ XlgO^St 7 1 D 

nzntcP z Tmz^-?zm%mfa*^ ^^^iz-D^xcDumw^mm^r^ urn. 
i ia~h lDK^ns. eii i A—Bii.i D»c«tn«, *^mm<DM7aJjfeiz 
xmmzmii/v z&it&M. e> n& ^&#f ummn®. ttmt &z\t o fc. 

15 2 ] , $ttti£i&^ HC] tlTT'n^ MfcfeTO^. Ell 2iz£Z>h, Jt&flUc 
T^Mfc L T ^ < CO KM L , *^«>J CD#& }C J; D ftM £ *l£ P Z T 81 £^TT Z> m%m 

20 (nmm 3 > 

^WTOi. P r (Z r, Ti) OaCDjJfC^^CQZ r/T i &(Dik??mz-D 

^T&mLtco Mfomziz, ±.mvtz.mmmi. 2x\z, zr/T ut£3 5/65 

<hbfcJ^^f££ffll^c7^\ *HM^JT-«> Z r/T i Jt£ 2 0/8 Otb^fii 
V^l/^r;i/»iMOD^^co^#l (^itl : 1) £jB^«<hL7t 
25 if£-£, it1&M£lsTMODmm(D&&mmw£lsfz.m& (Jti&0iJ4) Kl^t^T^ 
MLfePZTM^WT^^I«^^^A°v^0O«mW#'l4©lt^^ff ofe 0 

HI 3A43cfctX01 3BH ^n£(2^Bltt#:^WV>^©k7;^U /X#f££^ 
-r0T$>So 0 1 3 A&cfcOTJ 1 3 BfC£tU£\ Z r/T i J:h£: 2 0/8 0 <hbfcif 
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&m o d mm<D& & m^tc tmm 4 \z jt^x> {£«j± -e fisi-r s m m& <d & ^ 
tcD®^«i*isw«*<t-r*sijg^tt, z r/T i jt*agjeuTfew«iT**^t 
5 mmm 4 > 

5 8 or, 4 2 5T:£<£ffiteL&«^<&&^w^w^*(z>m 

m W8M4^©#» £*£fiE 1/ fee 

0 1 4AH 5 8 Ot:<Df&M3T|g|^fc$n&P Z Tfli^^-T^^BiW^^A 0 ^ 
10 ^<£kX^US/X#'l4£^T0T&£o 114B(1 4 2 5 < C0»i« B 

it^tlfzP Z Tl^ttl) 3tm*#:^r t/V>^©tXf'J #'14 * ^"T BIX & Z> . 

mi 4A&£ztmi 4Bianii ^itum^i&T^^r^^-vh-t^zmmitu 

ClUfetXf U is* #'14 £ ft £ * A° v- iS 7 *m t>tlZ>Z\£ tfftft 

O /to 

15 5. m2(omnnfo3c^nzs5'<Dm.T&^& 

mi 5A~0i 5fh *mm<DW*m\z&%w,2(D%mmw* j r m/tKowmnn 
&m&m\z^'tmmm~e$>z>o mi tmnmzmmcDmm^ir^mi izit, 

20 JiT*ffi»C^K*^*r*XS*jBiMI9:^T, A v^<D^#'l4£ft 

mn2 0£j«u **v>t, T^«i2o©±i:, m^mitm wz-i** pzt, b 

25 IT, BLT, SBT^t') £4#J5TT £:feJS*m (#J;L«\ Pb, B i &£) CD^b 
ft («»Jx.H Pb0 2 , BiO^) £"&tfM:Jlfl2 2£^fi£T£o 

SI 5 BJC^Tct-5^, £(DM;lli2 2*2^JEE£il±tCjDJESnfe«JiTlSft 
MS^ffV^ TIit2 0®MTO (#J;tte?> Pt, I r&2) <t, m&MikW)* 

m&rz&mim wtu*. Pb, Bi^a t©^w^^5T^M2 4i; 
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m 1 5 ciz^t^oiz, t^M2 4<D±\zmmm3 o^mm-?** z. 
5 (Dmmwz o \zh. mi<DmmmM(Dm&£mmtz, vjv^t )imn£MODmnt 

*ifeW»^Jc»bT5%«T©*^l6Yfc«jfc:"&*ns#«*rS- Pb. B i) 

io 3 o©Mtff{cT^#M2 4^m^nx^rctb. mmfa3 o izm^mitmz 
^&n&&mtm&7&m\izmnhte<T>b£^o 

g#»#3oi:n m^mtmzw^x, mm^mitmizMvxmm^m^ 

wz, mi 5 01:^51:, mw&w-z o&i&M,4k~?2>tcisb<Dmmm%:?f^, _t 

20 Ufe&Mimfrt>t£Z>lL7 3iy?7 7,Wk4 0 C©fR«tatt, sc-mc/s>© 

25 ii^KftSg|||g&#£££a*T#£. 

«K:*3ViT2^JEE«_h<03niJE«t8tbTViS. Jintt, ^Jx.«\ Pb, B 1 UE(Dt£ 
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xnoz.t.\zxx). <kmmwwm l^zs-di * x rarr 3 z t & m < z t &x # & 

86, JnEEfcck*^S»W©fll«KjtSa**$ Shafts Zltj&*T?^r*. 

PZT, BIT. BLT, SBT^a *«fiJcf S^JR^ Pb, B i & 

£) <omtm mz.it. Pbo 2> b io 2 &a mi«42^Mti.o -e-t 

20 MZ. mi 5 F{^-TJ;-5{^ in^©iI*iI*ftT 2 Mm^±fCjPJBE$n^ 
Pb, B i&<H) ±BBM 5 0 M%-\& Pt, I r&£) <h©^ 

2 2 tmmo'&m&Gis. t7$y^^i4 o £±mnm5 o t^teT^g-s-^s 
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15 Wtt*lHl«-r*fc«>©SR«tSI*ff'5Il<!iJ5*TfrS. £nfcr«fc9* i7f>^IgtO 
(WJ5) 

*HMMTii, p tmMfimf$.£ntz.m^(Dmfa-tiz, Pb (zr 0 35 , Ti 0 65 ) 
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o. ili%©Pb0 2 MfflvW»Ptti±(:xt°>3-f^ 

>^(3 0 0 0 rpm, 3 0#) IT, ZLtl&m 1 6 IC^f «fc 5 9. 9^JBEt3jP 

j±$n^^«g, do^iiffliTt'i 5 o<c, 12 o#M©m»ii<MToT, p 

fe^PbPt 3 m&mj&Lfzo 

mz, it¥mmM%3.f&\zMM-zntcPZT (zr/T 1 = 35/65) <Dv*;i/y;i/ 

»Pb P t 3 m±.lZ.X\i>n-^-j >^/(3 0 0 0 r pnu 3 0 fj>) LT4 0 0*0 
t5m l/;py;i/^Sr<K^t"SXig*3lHF«IDigbT, P tfllCl 5 0 n 
10 m©JSC#!pKt:£JgJdcb&. 

Ml^T, EI 1 6 \ZtkT£5\Z, 9. 9^U±fCijni±£n, rf^flMtJt 1 %amM^ 

^hhi^t, i o ot:/#<z>#iajsan?6 5 ottTti^t^tifcc, 65 

15 •eo^, u©PZTl©±t:, 0. l ii% © P b O 2 Miyj^>ili^7 b° 
>3-f^f>y OOOOrpra, 3 0 #) It, f ©llCi^SitLTP tit 

£jML^o -fit, 0 1 6 \z.7tt^o\z. 9. 9mj±Kinj±$n7^SL ii^n 
©#®(cit^«©^TOT$>^ p b ±%$p t mmoi&mttn-c&z p 1 1 

20 ©^Tfe§PbPt 3 i«L, f«2Mlt^il:, JOffi^T^t:^ 

jtwjs) tit, it^mmmnmzmm^ntz.^)v^f)vmm\z^)v\t-T:2 o%mm 

T> Ctl^^P t M±fCXfc°>:=i— >^ (3 0 0 0 r pm, 3 0#) bT4 0 
0tT5m ^^«^«^T^X^^3HI^DjgLT, 1 5 0 nm©g|ffi#: 
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1 OftfflOim&m&ft-DTP tliltPZTKif;, Vk\Z, u©PZTl©±t: 

5 ^A°>-^fCO^T, 2 V, 6 6 H z ©H^^/\°;l/X^r 1 0 [Hl-^X.7t^t^ 1. 5 V, 
5 0 OkHzO^M/^?: 1 0 8 0^±#^T#te3fe£ffV^ $^#'f4£fjf^ 

mi 7A~ai 7Dd frfr&m&W'&$:^-?m'vfo& 0 mi 7 A&^zsm 
1 7cn ttmm5\z£z>m&&^i>. mi 7B^^zfmi 7dh ^mmmcDm^. 

10 K £^To 

-®ii7At:J:nH it<K#l5 lc£Si§-£te, ^tefeim^:^ l o 8 tsl^Mx.^ 

15 kt^^eii 7 c\zxnu.itmm5iz^^mm^^^iy9u,mmmmm^ 

6. *«{*gf 
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mmmi) 

5 ^Sfrgl 10 0(1 V— X*5cfc^ H U"f 12 0, 13 0 Snfc^M* 

iio ±^y- bmmwk uo,y- 150 *«jg^$nfcM isfet 

*M*#gB 10 0 K&^T, V — X* H K >nm 12 0, 13011 &*D(D 

10 ^©^^si^s^ffl ^tmti. ^ ^^Tt?»o y-bmmmi 4 on ±ia 
15 *mm<DMm\zW:z>¥Mfcmmi 0 on ^ffrt^s-y^xi-e^sy-h^ 

il l 4 0©#«fc:3^< KW>*«Eo^fl:&fiJfflLTfil#*SlS*ffi-r^tk:«fc 

D^/tuiitii-rs. u0#i#gti 0 o^ttsy-h«Mwei 4 0 
20 fiti^^ifrgg 1 0 0 tcctnn mm&fcm&m!±-vmm-tz> z * 

(M#J2) 

0 1 9B(1 ±fBm£(7)^©Sjg^^ct0#e»n^^«#:^^ 

A°s>^^fflv^¥##:s«i 0 0 o*mi£mz7ik-§rmT»$>z>o mi 9ah ¥ 

25 ifrgtl 0 0 OWffiWIM^t^CDT^O, 019BH HI 9 AcDUff®^^ 
¥i#:gll 0 0 0«, Ell 9 p^U-fe^T 2 0 0 t, j^ia 

[him 3 o o ch^w-r^o-^-LT, ^tutjvTH 200 t^ani^3 0 o in 

I?S:5I(cM$nTV^. WmM&%l 3 0 0 n «'JWW 2 0 0l; 
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^t'JWW 2 0 0(1 fT3UR©fca&<Z>TS&mffi2 1 0 C7-FH) ^iJil 
5 jRC!)fe*O±»li2 2 0 (h'7 hi) *<fc"5 fcffi5W$nTV>£. 

ymw^TZo f£&. mnmrnit, rmmm2 1 o^e^ h*l _Lg&m@2 2 0^ 

fbt> 0l9Bi:^fJ;5(:, T»2 l 0t±iti2 2 ot©f H 1[ill & 

10 itftt7$'^7i2 1 5^sae$nTv^ 0 ^^v-^jiyu^ 2 0 otn ^© 

T£RM2 1 0 t±fflnM2 2 0 Zi<D5t9L-?Z>mmz.£>\,*T, rilSft+fA'y^ 2 
3 0 tlTlit^^t'JWMJtlTl^o £©atSf**Mr^A^2 3 0 

121 5tT^tffi2 1 0 43j;tf_bgBM2 2 0 <h®M®t«> 3tM ^ >y 

15 ^7i2 1 5©#W£T8P*ffi2 1 0^fdl±itl2 2 0 £ (Dfc&tyjfr "E> 

fe5^I«SntV^. &*3, iit#:t7^7^Xl2 1 5tt, 4>&<£*> 
TS&M2 l 0,h±iiI2 2 0 ^©SSX-rsffi«©iaiK:E«$nTun««J;Vio 

$ ^ iz. ^mfcmw ioooh 210, mmmtm 215, %.zt±ffin 
m2 2 0 zm? &5\z. m2(Dmmmmm4 3 odw$nt^§ 0 ssk* sb^b 
20 450, 4 6 0 &m.?£oizm2(Dmmmmm4 3 oo±i:jft»tto§si4 4 oa* 

H5atHlM2 0 0H El 1 9 AKl^f <fc"5»C itufB^U 2 0 0 (C^LTMiR 

2 10 &S^Wtiaim-rSfc86©^ l ©iglfrlnlSg 3 10i, ±^*M 2 2 0 &M$l&) 
25 Klffi!H|-r*fc«&©^2CDBl(llHlK3 2 0 i> J t<DmiZ±>7>7>'7fc£<Dmmkttim 

mm\E\&ffi 3 0 0 @19BH,Tti5l:, ¥*ff««4 0 0_tfCj«£ 
n^cMOS h^>^Xd?3 3 0£^tf o MOS h^>>^3?3 3 0d y— h*fij&lg 

3 3 2, y- h«i3 3 4, S^V-X/FK>M3 3 6 ^T^o #MOS h 
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7>y^^3 3 o nfz^mfomm 4 o o±tcteu w,i(Dmmmmm4 i oa* 

M£tlW£o fbt> J1>2[eI^&3 0 0 ch^UizJl/TI/^ 2 0 0 <t«, SH^S 

mm^mmz^x^ mui*ntz.*^*)^)i(D*\ni/$\zWi?h\ti\^n)± 
tfmutsnz> 0 utin (wib#{c'0'(d«#3a^-»}^***3itv^ o z\(D£%. mu^ 

-tyxyyylzxm^mto fur, #M^c9^Uiz;]/co^/v>^;:te, s^ffi 

/N°V^tC^S^^^M^^1±^»^3A^i±^™P$n^o'0'©«^3A^(7)^^«, 

^^nfe^^uiz;p©^^A°->^{c^TO^^sfe$i±^^«^^^«m^Enj)P 

^t^wr^*^ MMfii o o o^j;n«\ m^(Dmmmm<, ^m^v 
£ in] ± $ 3 £ <t a* -e # -5 c 

fe © < , W cog m CO 15 m T^Scd aitS £ Hx K) % Z> . 
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What is claimed is: 



10 

3. Ht^2 (C^ol/iT, 
15 4. gf^c^ 1 St* 2 ©Vi^*n^(C*3ViT, 

5. it 2 <wrn^ ic^wr, 

6. |f^lS:^2(DViTn^^i5^T, 

So 
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mzmmmz, mm^mitrnzmx-x. tm^mitmzMi^xmimm^m-r 

1 1. 1 0\ztRmzntt7$y9xm&y-hmmB&iiisTm-r2>* ^mw- 
mm., 

HI 2 #li©{^i^b/=£-5T^il^^fiEt§ <t t % \z, mT&&&m<D±\zm 

mmmmmgkitzntt? ^ y ? 7>mzmj$,i<, 
1 3. m$tm 1 2 tc^^T, 
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i 4. mmm 1 2 ci&^t, 

1 5. It5tc^ 1 2 iZ&^T. 

io ^mm^mm^&mmizn^xm&^m-v^^^t^ts, mmfa*^^z/?(Dm 
i 6. mmmi 2\z&^t, 

mtt? ^ y ? xm<D±\zmz±mnm&Mj&r&M\z, nm-t^^yz^mvt 
is \zm$z±fflmm&mj&T&m3&m<Dmfcm&]&f&v, tmitm^, 2m.j±^±izm 

So 

20 

17. g#±fcTf9«ffi&JBi£U 

25 m&m4kVo&^t$mmfc&. 2m.}±u±\zmj±^nrc^mxy\dy k • u— t 
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1 8. fitJfcJRl 7 fc^T, 

5 

1 9. §ltJ&mi 7 \Z$5\,*T. 
10 2 0. !lW@l 7 tC^ViT, 

15 2 1. lifjjc^ 1 7 tC^ViT, 

20 2 2. If^l 7 fd^T, 

nitttiTi 3 &&js-r s £ t £ <fc o , stiism i £ ftmeii 3 £ ©fc-&*w> e> 

2 3. It^l 2M.1 7 ©^-fn^^^oViT, 
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is>tt&j)v>f)vm\ t , mm &mit m <»mmm &&mmm * iz^tsu o d mm 

2 4. 1 7 (Wftl/^kl&ViT, 

2 5. §ft^2 4\Z&^T, 
10 *\ZS i MtfGe £#M?M!l^e>&^ ^§«^¥A~>^<7)§^7& 0 

15 

4>fc < <h fe tuffi-fe 7 5 y 9 x Hi £ 0f # ^ J« K x >y > ^ b fc^ \z. 2 m.!±£X-t\z 

wj£znr£wm^&mnfcft&&mmT&fr®(Dmmm&ft ? z\£^ts. mmnfo 

20 

2 8. H3fc^2 6£jfcte2 7 £:fcV>T, 

25 2 9. fif^l 2~2 8©Vi*rn*^C|Btt$nfc«ig^JcJ:D^$n*, ^* 
fl^^Av-^o 

3 0. 9^IHm$n^S§m#:^^A^>^^0> ¥*t#:&Mo 
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ABSTRACT OF THE DISCLOSURE 



fremiti o %&>T<D&m&-£tsnmn.*&&&i o ox:/ftsK-F<D%.&mm<n 



33 



